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(5) Antistatic composition. 

@ An antistatic composition comprises a hydrophilic colloid e.g. gelatin and a plurality of surface active 
agents comprising an anionic surface active agent and a cationic surface active agent wherein at least 
one of said anionic and cationic surface active agents comprises at least one polyoxyalkylene group. 
The accumulation of electrostatic charge on an element e.g a photographic element may be prevented 
by coating a surface of the element with an aqueous dispersion of the antistatic composition and drying 
the coated surface. 
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Field of the Invention 

The invention relates to an antistatic composition and a method of preventing the accumulation of elec- 
trostatic charge oh an element. The composition is particularly suitable for use in a photographic element. 

5 

Background of the Invention 

Antistatic compositions have been coated on solid surfaces to prevent the accumulation of electrostatic 
charge. Electrical discharges resulting from accumulated electrostatic charge can be damaging for many rea- 
10 sons. For example, safety can be prejudiced where there is a risk of explosion or fire. Some products are ad- 
versely affected by electrical discharges. Electronic products such as integrated circuits and semi-conductor 
devices are sensitive to electrical impulses. Electrical discharges in photographic elements will fog the pho- 
tosensitive layers. 

Values of surface resistivity as low as 1 01 2 ohms/square are generally considered necessary to avoid the 
15 problems of static discharge and dirt pick-up due to the accumulation of electrostatic charge. Values down to 
1 0 11 or 10 10 ohms/square are desirable to give a wider margin of safety. 

The use of an antistatic composition comprising a hydrophilic colloid and a combination of surface active 
active agents in a photographic element is known. Examples of such compositions are shown in US-A-4 891 
307 in which the surface active agent combination includes a nonionic surface active agent comprising a poly- 
20 oxyalkylene group. 

A shortcoming associated with the use of a nonionic surface active agent comprising a polyoxyalkylene 
group is that coatings containing such a compound as an antistatic agent lose their low surface electrical re- 
sistivity after washing or photographic processing. 

25 Problem to be solved by the Invention . ^ ; , . 

The invention seeks to provide alternative antistatic compositions. ' — 

In particular, the invention provides antistatic compositions which retain their low surface electrical resis- 
tivity after washing or photographic processing. • 
30 The invention also provides antistatic compositions in which the combination of surface active agents pro- 

viding the antistatic properties also provide good coating properties. 

Summary of the Invention 

35 In accordance with the invention there is provided an antistatic composition comprising a hydrophilic colloid 

arid a plurality of surface active agents characterised in that the surface active agents comprise an anionic 
surface active agent and a cationic surface active agent wherein at least one of said agents comprises at least 
one polyoxyalkylene group. 

The invention also provides a method of preventing the accumulation of electrostatic charge on an element 
40 which comprises coating a surface of the element with an aqueous dispersion of the antistatic composition of 
the invention and drying the coating. 

In another aspect, the invention provides an element comprising a support having thereon a layer of an 
antistatic composition of the invention. 

45 Advantageous Effect of the Invention 

An advantage of the invention is that the low electrical resistivity conferred by the antistatic composition 
of the invention is retained after washing or photographic processing. ' 
An additional advantage is that the use of separate coating aids can be avoided. 



50 



Detailed Description of the Invention 



The antistatic composition of the invention can be prepared by forming an aqueous dispersion of the hy- 
drophilic colloid and the surface active agents: The resulting composition can be coated on an insulating sup- 
55 port to reduce the resistivity of the support. 

A preferred hydrophilic colloid is gelatin e.g. alkali-treated gelatin (cattle bone or hide gelatin) and acid- 
treated gelatin (pigskin gelatin) or a gelatin derivative e.g. acetylated gelatin and phthalated gelatin. Other suit- 
able hydrophilic colloids include naturally occurring substances such as proteins, protein derivatives, cellulose 
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derivatives e.g. cellulose esters, polysaccharides e.g. dextran, gum arabic, zein, casein and pectin, collagen 
derivatives, agar-agar, arrowroot and albumin. Examples of suitable synthetic hydrophilic colloids include poly- 
vinyl alcohol, acrylamide polymers, maleic acid copolymers, acrylic acid copolymers, methacrylic acid copo- 
lymers and poiyalkyiene oxides. 

Suitable surface active agents may be chosen from any known surface active agents. 

Examples of cationic surface active agents are as follows. 

1. N-ethoxylated long chain ammonium salts including quaternised ethoxylated amines and non-ethoxy- 
lated equivalents. 

These compounds are represented by general structure I: 



10 



15 



45 



(CH 2 CH 2 0) n R 3 



R 1 L — N + — R 2 



I 



(CH^Cr^O^R 3 



wherein 

20 . R 1 is an alkyl, alkenyl, alkylaryj qr arylalkyl chain ; having fromB to 20. carbon atoms or a partially 

- , ;r'^ ■ orfutly f luorinated alkyi f( alkenyl ; aikylarylor arylalkyl chain of equivalent hydrophobic strength e.g. hav- 
ing from 4-14 carbon atoms; ^: y - r v . ; < r ^ ' v. 
R 2 is hydrogen, methyl or benzyl; 

R3 i S hydrogen or methyl (preferably R 3 is hydrogen itthe surri oJ ( n find mj§^rg^er,than 0; 
,25 X" is halide (preferably Br or CI"); 

L represents a suitable Jinking chemistry, between. R 1 and the ppsitively charged nitrogen e.g. 
: a covaJent chemical b<^d pr -(CH2CH2P) x -; i ^ ■- i f .-: -^j,.--- 

each m and n independently is 0 or an integer from i t to ,20; and, ,> v - 
k . x is an integer from. 1 to 20. , ; . r.i. w.V ^ . : - .v : ■ » : . 

30 Examples of such materials wherein R 1 is.ajkyl o^, alkenyl derived from natural oils, ,R 2 is methyl 

and R 3 is hydrogen are Ethoquad™ c/1 2. C/25, 6/1 2 and HT/25 surfactants manufactured by Akzo 
" Chemie, wherein the sum of n and m is 2, 15, 2 and 15, respectively, (seejrade Literature for_de- 

tailed structures). Simple quaternary ammonium compounds wherein the sum of n and m is 0, R 1 
• : ( . . ; M alkyl, R2 is methyl or benzyl and R 3 is methyl (i,e. alkyltrimethylammonium or alkyldimethylben- 
35 , * : ; , . 'zylammonium halides) are readily, available, e.g.. Arquatf™ surfactants manufactured by Akzo 
[ ■ . • Chemie, and can be used in cases, where.the degree of ethoxylation associated with the anion is 
sufficient to make the resulting complex water soluble or dispersible. t : . r> 

• . : 2. Dicatipn surfactants of general structure II. ■ 

40 . R 2 R 3 

R L N + — CH 2 CH 2 CH 2 — N* ~ R 2 2X" 
I | 



,3 R 4 



wherein R 1 is an alkyl, alkenyi, alkyiaryl or arylalkyl chjain haying frorp 8 to 20 carbon ,atoms and each of 
R2, R3 and R 4 independently is an alkyl group having from 1 to 4 carbon atoms : .An example of such a com- 
pound which is commercially available is Duoquad™ manufactured by Akzo Chemie, wherein R 1 is pre- 

50 dominantly C 12 alkyl based on coconut oil and R 2 , R 3 and R 4 are.each methyl. 

3. Examples of compound I, wherein R 2 and R 3 are hydrogen, can be madef rom Ethomeens™ (ethoxylated 
amines manufactured by Akzo Chemie) by simply reacting.the Ethomeen™ with the appropriate hydrogen 
halide. Corresponding dicationic structures can be made from Ethpduomeens™ (ethoxylated diamines 
manufactured by Akzo Chemie). Quaternised derivatives can also be made. These dicationic compounds 

55 are represented by the general structure 111: 
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| (f H 2 CH 2 0, n R 3 

R 1 L — N t -CH 2 CH 2 CH 2 — N + -R 2 2X 
/ | 
(CH 2 CH 2 0) R 3 (CH 2 CH a O) m R 3 



wherein 

R 1 is an alkyl, alkenyl, alkylaryl or arylalkyl chain having from 8 to 20 carbon atoms; 

R 2 is hydrogen, methyl or benzyl; 

each R 3 independently is hydrogen or methyl; 

R 4 is an alkyl group having from 1 to 4 carbon atoms or benzyl; 

X is halide e.g. chloride or bromide; and, ... 

each of m, n and p is 0 or an integer from 1 to 15. >* « 
Preferably, R 3 is hydrogen if the sum of m and n is greater than 0. , 
4. Ammonium salts of amine derivatives of an ethoxylated long chain hydrocarbon orf luorocarbon alcohol 
including the quaternary ammonium product having the general structure IV: 

• R 3 _.7 :: ; , . ' ".v.: 

' wherein ' V; ; * • ' ' : . -x ■ .. ■ 

R 1 is an alkyl, alkenyl, alkylaryl or arylalkyl chain having from 8 to 20 carbon atoms; 
each of R 2 , R 3 and R 4 independently is an alkyl group having from 1 to 4 carbon atoms or benzyl 
provided that if R 2 ,R 3 or R 4 is benzyl, the other two groups are not benzyl; 

X is halide e.g. chloride or bromide; and, ^ . ;t , . 

n is an integer from i to 30 . ' \ ; ; j 

A specific example of a compound of structure IV is - ^ ' , 

CieHaTtC^CHaOjQCHzCHjiN^CHa^BzJCr 
wherein Bz is benzyl. ' * 

Examples of anionic surface active agents are as follows. 
1. Sulphosuccinates having the general structure V(a): 

R 1 L(OCH 2 CH 2 ) n OOC-CH-S0 3 " M + 

or V(b): 

R 1 OOC— CH 2 

ft 1 66c— CH — SO - * M + 

wherein •'«••''• ... 

each R 1 independently is an alkyl, alkenyl, alkylaryl or arylalkyl chain having from 8 to 20 carbon 

atoms; 

M + is a suitable monovalent cation e.g. an alkali metal cation such as Na + , \C, Li + ; ammonium; al- 
kylammonium such as N(CH 3 ) 4 + , N(C2H 5 ) 4 + and N(C 3 H 7 ) 4 + ; and, 

n is an integer from 1 to 30. 
Examples of compounds having structure V(a) are: Aerosol™ 1 02 (Cyanamid; n = 5, L= covalent bond, 
R 1 = a C 10 -C 12 straight chain alkyl group); Sermul™ EA176 (Servo BV; n = 10, L = covalent bond, R 1 = 
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"Examples of compounds having structure V(b) are: Aerosol™ MA (Cyanamid; R' = hexyl); and the 
compound described in US A-4 968 599 (R 1 = n-C 3 F7CH 2 ). 
2. Phosphates having the general structure VI: 

R 1 L (CH 2 CH 2 0) „ P = 0 



Ri is an alkyl. alkenyl, alkylaryl or arylalkyl chain having from 8 to 20 carbon atoms; 
L is a simple linking group such as -O or a covalent bond; 

M + is a suitable monovalent cation e.g. an alkali metal cation such as,Na + , K*. Li : ; ammonium; al- 
kylammoniumsuchas N(CH 3 ) 4 + , N(C2H 5 )4tand N(C3H 7 )/;and, • . 

nisanintegerfrom1.to3Q. l-* n ** , nW ciiiv; 

Examples of compounds having structure VI are: Sermul™ surfactants EA211, EA188, and EA205 
(Servo BV, Ri = nonylphenyl, L = -O-. M + = Na + , and n = 6. 10. and 50, respectively). 
20 3. Sulphates having the general structure VII: 

RiL(OCH2CH 2 ) n -0-S03-M* , 

Wher6l Ri is an alkyl. alkenyl. alkylaryl or arylalkyl chain having from 8 to 20 carbon atoms or a fluoroalkyl 
group having 4 to 14 carbon atoms 
.25 L is a simple linking group such as -O- or a covalent bond; 

M + is a suitable monovalent cation e.g. an alkali metal cation such as Na + . K . Li ;,ammon.um; al- 
kylammonium such as N(GH 3 ) 4 + . N(G2H 5 ) 4 + and N(C s H 7 )Aand,. ,;.:■.,.>>•< 

. n isOoran.integerfrom.1 to 30. , . ;• ; - . ■< ' 

Examples of compounds having structured! are: sodium dodecyl sulphate (R 1 = dodecyl, n.- 0). Ser- 
30 mul™ surfactants EA54. EA151. EA146 (Servo BV. Ri = nonylphenyl, L = cova^nt bond.M - Na and In 

= 4 10 and 15. respectively); Polystep™ B23 (* = dodecyl. and n = -10); sulphated denvatives of Bnj™ 
76 and78 (ICI. R1 = C 18 H 37 (average). L = covalent bond, and n p. 1 0 and 20. respectively). 
4. Sulphonates having the general. structure. VIII: 

RiL(OCH 2 CH2)„S0 3 -M* 

35 wherein ' "' . . 

ri fe an alkyl, alkenyl, alkylaryl or arylalkyl chain haying from 8 to : 20 carbon atoms, 
Us a simple linking group such as -O- or a covalent bond; 

M is a suitable monovalent cation e.g. an alkali, metal cation such as Na + , IC, L. ; ammonium; alky- 
lammonium such as N(CH 3 ) 4 + , N(C2H S ) 4 + and N(C 3 H 7 ) 4 + ; and, 
40 n is 0 or an integer from 1 to 30. 

Examples of compounds having structure VIII are: Tritor.TMX-200 (Rohm and Haas. R' = t-oc ylphenyl, 
L = covalent bond, n = 2-4 nominal and M + = Na*); FT248™ (Bayer. Ri = perf luorooctyl. L = covalent bond, 
n = 0 and M+ = NtCaHs)^. 

5 Fluorocarboxylates having the general structure IX: 

R1COO-M* 

wherein Arc- *nH 

Ri is a fluoroalkyl chain having from 6 to 9 carbon atoms e.g C 7 F 15 . c„i- 17 ana o 9 r 19 , ana, 
M + is a suitable monovalent cation e.g. an alkali metal cation such as Na + . K + , U"; ammon.um; al- 
kylammoniumsuchasN(CH 3 ) 4 + .N(C 2 H s )4 + andN(C 3 H 7 ) 4 + . 

Preferably, the combination of cationic surface active agent and anionic surface active agent is present 
in the antistatic composition in an amount from 0.5 to 1.5. more preferably- from 0.8 to 1.2 percent by weight 
based on the weight of the composition. . ,., 

The molar ratio of cationic to anionic surface active agent is preferably from 1:2 to 2:1 , most preferably 

1 :1 ' Preferably, both cationic and anionic surface active agents comprise at least one polyoxyalkylene group. 

The complex formed between the cationic and anionic surface active agents is preferably water soluble 
or sufficiently water dispersible so as not to deleteriously affect coating. 

Optionally, other materials may be present in the antistatic composition of the invention if appropriate to 
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enhance coating uniformity and/or surface conductivity properties,* e.g. other nonionic surfactants, a low lat- 
tice energy salt such as lithium trifluoromethane-sulphonate (triflate), and a matting agent to increase surface 
roughness and reduce surface contact. 

The hydrophilic colloid compositions of the invention are suitable for use in the preparation of photographic 
elements, particularly silver halide elements. 

5 Thus, in a further aspect, the invention provides a photographic element comprising a support, at least 
one photographic silver halide emulsion layer and a layer of an antistatic composition as described above. Pre- 
ferably, the antistatic composition layer is coated on the back surface of the photographic material. 

In the following discussion of suitable materials for use in the photographic element according to the in- 
vention, reference will be made to Research Disclosure, December 1989. Item 308119, published by Kenneth 
Mason Publications Ltd., Emsworth, Hampshire PO10 7DQ, U.K., the disclosures of which are incorporated 
in their entireties herein by reference. This publication will be identified hereafter as "Research Disclosure". 

The support of the element of the invention can be any of a number of well known supports for photographic 
elements.' These include polymeric films, such as cellulose esters (for example, cellulose triacetate and dia- 
cetate) and polyesters of dibasic aromatic carboxylic acids with divalent alcohols (such as polyethylene ter- 
ephthalate), paper, arid polymer-coated paper. 

The photographic elements according to the invention can be coated on the selected supports as described 
in Research Disclosure Section XVII and the references cited therein. 

The radiation-sensitive layer of a photographic element according to the invention can contain any cf the 
known radiation-sensitive materials, such as silver halide, or other light sensitive silver salts: Silver halide is 
preferred as a radiation-sensitive material. Silver halide emulsions can contain for example, silver bromide, 
silver chloride, silver iodide, silver chlorobromide, silver chloroiodide, silver brorhoiodide, or mixtures thereof! 
The emulsions can include coarse, medium, or fine silver halide grains bounded by 100, 111, or 110 crystal 
planes. < ' ■ ' " •■ • c -v:; ; • . - , r , t i * ' ..- 

The silver halide emulsions employed in the elements according to the invention can be either negative- 
working or positive-working. Suitable emulsions and their preparation are described in Research Disclosure 
Sections I and II and the publications cited therein. 

Also useful are tabular grain silver halide emulsions. In general, tabula^ grain Emulsions are those in which 
greater than 50 percent of the total grain : projected area comprises tabular grain silver halide crystals having 
a grain diameter and thickness selected so that the diameter divided by the mathematical square of the thick- 
ness is greater than 25, characterized in that the diameter arid thickness are both measured in 'microns. An 
example of tabular grain emulsions is described in U.S. Patent No. 4,439,520. 

Suitable vehicles for the emulsion layers and other layers of elements according to the invention are de- 
scribed in Research Disclosure Section IX arid the publications cited therein. 

The radiation-sensitive materials described above can be sensitized to a particular wavelength range of 
radiation, such as the red, blue, or green portions of the visible spectrum, or to other wavelength ranges, such 
a£ ultraviolet, infrared, X-ray, and the like. Sensitization of silver halide can be accomplished with chemical 
sensitizers such as gold compounds, iridium compounds, or other group VIII metal compounds, or with spectral 
sensitizing dyes such as cyanine dyes, merocyanine dyes, or other known spectral sensitizers. Exemplary sen- 
sitizers are described in Research Disclosure Section IV &nd the publications cited therein. 

Multicolor photographic elements according to the invention generally comprise a blue-sensitive silver ha- 
lide layer having a yellow color-forming coupler associated therewith, a green-sensitive layer having a magenta 
color-forming coupler associated therewith, arid a red-sensitive silver halide layer having a cyan color-forming 
coupler associated therewith. ' 

' The elements according to the invention can includie couplers as de-scribed in Research Disclosure Section 
VII. paragraphs D, E. F and G and the publications cited therein. These couplers can be incorporated in the 
elements and emulsions as described irr Research Disclosure Section VII, paragraph C and the publications 
cited therein. , 

A photographic element according to the invention, or individual layers thereof, can also include any of a 
number of other well-known additives and layers. These include, for example, optical brighteners (see Re- 
search Disclosure Section V), antifoggants and image stabilizers (see Research Disclosure Section VI), light- 
absorbing materials such as filter layers of intergrain absorbers, and light-scattering materials (see Research 
Disclosure Section VIII), gelatin hardeners (see Research Disclosure Section X), oxidized developer scaveng- 
ers, coating aids and various surfactants, overcoat layers, interlayers, barrier layers and antihalation layers 
(see Research Disclosure Section VII, paragraph K), antistatic agents (see Research Disclosure Section XIII) 
plasticizers and lubricants (see Research Disclosure Section XII), matting agents (see Research Disclosure 
Section XVI), antistain agents and image dye stabilizers (see Research Disclosure Section VII, paragraphs I 
and J), development-inhibitor releasing couplers and bleach accelerator-releasing couplers (see Research Dis- 

6 
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closure Section VII. paragraph F). development modifiers (see Research Disclosure Section XXI), and other 

as described fa Research Disclosure Section XVI... The photographic elements can be 
image by a process appropriate to the structure and intended function of the particular element Such proc- 
e^ses include those which produce silver images, either negative images or direct positve . mages. Such proc- 
eSel ndude those typicaly used for black and white negative film and silver prints, medical X,ray matenals 
Z ^malerials us?d in'graphic arts and Hthographic applications. Processes, can be used which produce , dye 
fmaqes These include but are not limited to. the C-41. E-6, RA-4, EP-2, ECN-2 and ECP-2A processes of 
irEastmarKodak Company. Useful processes which produce dye images can produce negative or pos,t,ve 
color imaaes. or can produce monochrome dye images. 

trical resistivity after washing or passage through* standard set of photographic processing solutions, subject 
^SS^S&n. This'abiSy to retain antistatic properties after washing or ^^^^ 
a particular feature of the cationic/anionic surface active agent combination, s,ncetf either of the ^nation 
?s coated alone at equivalent concentrations this attribute is substantially reduced, if not essentially lost. The 
abXofth^ 

after washing or photographic processing is anadvantage over prior art compounds based on nonion.c poly- 
e her'ype surfac^antsVnce Ratings containing these as antistatfc agents lose their low -^-"M 
resist Jty under equivalent conditions, Typical examples of prior art polyether nomonic -™*^ 
-chain-alcohol pplyethoxylates pr.polyglycidols ;<P articularly those based on fluorocarbon alcohols, e.g. typical 

; f< ^*^^^ f ^^i^^ d ' by trie following examples, without being limited thereby. 



25 s ., EXPERIMENTAL METHQDS\U,SED, >. 



,! 



: . 1. Determination, of. Electrostatic Properties. . r, r; ■ - . ^ , .. ,,'^ fc ; i ; fMinnw 

To dejermii^ the,el.e>*roataMc prope«He*.of : Jhe.rnato^ate described in th«. invention flowing se 

:. quence was employed: ..... -\ <■ v ■ i' .* • •: ••' -j>' ••*> - '.. " ■ • ■•• 

so. '■ . . i) The materials were coated in an,aqueoua gelatin composition byjiand. or .machine; 

ill The coatings were dried; , . •= , ■ •• : • ■ • - ■• • 

. Hi) The coatings were conditioned at constant RH (15% and 50%) for at least four hours; 
iv) The surface electrical resistivity was measured under constant RH using simple bar electrodes and 
t ., - < suitable electrometer. — * . ■ ^, 

» " " v) The coatings were washed with waterfor 2 minutes under constant cpnd.t.ons in an overflow.ng cyl- 

„ \ . indrical stainless steel vessel, and then measured for surface electrical resistivity following the proce- 

- . :| t MlcZe^aUngs were also processed through a.cprrwerdalgn^ 

an -Interpro 20RV (IGP (UK) Ltd), and then measured for surface electrical resistivity following the 
40. procedure frorp ii) to iv). . ;i y- • " 7 

2 ' H A?fo^ulaflons that werehand coated were comprised solely of gelatin (preferably adetoni^d bone 
gelatin), waterand the surfactant combinations described. Nogelatin hardeners were, employed The hand 
■ coatings were made by forming a pool of the test formulation on a horizontally mounted P .ece .of >c yethy- 
45 • "" lene-terephthalate film base (thickness 0.004 inch), held.by vacuum onto a chilled aluminiuin block (1 7 C). 
. ..//and scraping a 5 inch wide undercut skinless steel blade (undercut.by 0.005 inch) «^ha^oyertt« 
' pool of sample such that a thin film was formed behind the moving blade. The film was allowed to chill set 
before being removed and dried. - 

3. Ma £™£°*^ d |g Qf the type-employed in graphic arts photographic products was used as a ve- 
hicle for the machine coating studies. Pelloid layers are generally coated on the back surface of a photo- 
graphic material to impart a variety of features to the.final product Examples of possible functions of a 
pelloid layer are: 
. i) Antihalation; 
55 ii) Curl control; 

iii) Safelight protection; 

iv) Matte; 

v) Front-to-back recognition; 
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vi) Antistatic. 



Pelloid Layer - Composition of Solution Coated: 


Component 


Amount 


Composition of Component 


Dry Gelatin 


25.1g 


As Component 


Deionised Water 


180.0g 


As Component 


Solution of Dye A 


13.8mls 


Solution Dye A = 20.3g of Dye A/litre (also 
contains 68ml/litre of an ammonia solution 
containing 96ml of n Q90" ammonia/kg of 
solution) 


Solution of Dye B 


2.1mls 


Solution Dye B = 169g of Dye B/litre 


Hardener Solution 


62.5mls 


18g of BVSM/litre (also contains 10ml of 
2.18 molar KN0 3 ) 


Water/Surfactant solutions/Low lattice 
energy salt (optional) 


51 2.5g total 


According to concentrations required of 
surfactant and low lattice energy salt 



The above pelloid formula was coated at 1 6 m/min coating speed at 40<>C onto 5 inch wide by 0 004 
inch thick polyethylene-terephthalate film base suitably subbed to give good adhesion to gelatin-based 
coated layers. The coating was then chilled by passage through a chill box held at4°C and subsequently 
dried under controlled humidity and temperature so as not cause any remelting. 

Cationic surfactants have often been associated with adverse photographic activity when used alone but 
have been considered to give acceptable properties in the presence of excess anionic surfactant To take 
this into account, all the coating melts described in this invention were designed such that the anionic sur- 
factant was stoichiometrically slightly in excess of the cationic surfactant by 10%. 
Structures of Dyes A and B, and BVSM are as follows. 

< CH 3>3<\ O 
N K 



HO \_ / C(CH3>3 
°=<^ VcH-CH=CH— ft \=o 



CH 2 C0 2 H 



H0 2 CCH 2 / O o 

Dye A: bis-[1-butyl-3-carboxymethylbarbituric acid-(5)]trimethineoxonol. 




CH-CH=CH-CH= 




Dye B: bis-[3-methyl-1-p.sulphophenyi-5-pyrazolone-(4)]pentamethineoxonol. 
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H OHO H 

\ it i u ' 

C=CH-S-C-S-CH=C 
* u i n v 

H OHO H 



BVSM: bis(vinylsulphonyl)methane 
4. Details of Photographic Processing using ProcessoHnterpro 20RA° 
Developer Kodak RA2000 Developer 
Diluted 1+3 with water 
10 Temperature: 35°C, Duration: 30 sec 

Fixer Kodak 3000 Fixer, part A only 

Diluted 1+3 with water 
Temperature: 35°C f Duration: 30 sec 

Wash Water 
15 Temperature: 33°C, Duration: 30 sec 

pry , 48°C 



Example 1 



20 



25 



The surface resistivity before processing, after processing and after washing of a number of pelloid coat- 
ings containing different combinations of cationic and anionic surfactants in accordance with the invent.on is 
*given-in Table 1. , . t .-, ■- - v **-V-" v f r. ■. • - 



f > ■ . v. <p r. : 



30 



35 



40 



45 



50 
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Table 1 

SURFACE ELECTRICAL RESISTIVITY OF PELLOID COATINGS WITH 
ETHOQUADS C/25,C/12 AND ARQUAD C/50 





CATIONIC 
SURFACTANT 


ANIONIC 
SURFACTANT 


TOTAL WT% 
SURFACTANT 


CF3SO3U 


LOG SURFACE ELECTRICAL 
RFstsm/rTY <mj?ms%nHt 


10 






COMPLEX 


_ Unprocessed 


Processed 


Washed 




EthoouadC/25 


Polystep 823 


1.2 




9.9(10.9) 


11.9(13.6) 


9.900.4) 




CinOqUQu \^f£0 


Polysfeo 623 


\2 


0.6 


9.9015) 


11.6(13.1) 


9.700.2) 




Ethoauad C/25 


Sermul EA151 


1.2 




10.5(11.2) 


12.2(13.1) 


10.600.9) 


15 


bt no qua a G/25 


Sermul EA151 


1.2 


0.6 


11.1(12.4) 


12.0(12.7) 


10.600.8) 


Ethoquad C/l 2 
at w/b mixed 
9:1 respective!*' 


Sermul EA151 


.1-2. 


- 


10.8(11.7) . 


10.9(12.3) 


10.5(11.4) 


20 


hthoquad C/12 
. & C/25 mixed 
3:2 respectively 


Polystep 823 


0.6 




115(13.8) 


11,7(13.9) 


10.4015) " 




Ethoquad 
C/ 12 & C/25 
mixed 3:2 
respectively 


Polystep B23 

' " . : ; . 


■12. 


- ••• • 


10.0(11.3) 

j 


113(13.0) 


10.2(11.1) 


25 


Ethoquad 


Triton X200 


\2 


- 


10.1(11.9) * 


11.904.1) 


10.1(10.9) 




Ethoquad 

f* /o^ 1 1 ■ 


Aerosol OT 






10.3(11.2) " 


12.7(14.7) 


10.7(115) - 


30 


Ethoquad ' 
C/25 


R248 / 


■ OA - 


• ; ( - 


10.7(11.4) ( 


12.2(14.7) 


10.9(115) 




Ethoquad 
C/25 


FT 248 


12; ' - 




10.4(11.1) 


12.2(1 43) 


10.9015) 


35 


Ethoquad 
C/25 


Diftuoroqlky) 
sulphosucc- 
inatefrGm 
US 4 968 599 


06 


0.3 


10.2(11.2) 


13:004.9) 


10.6(11.7) 




Ethoquad 
C/25 




0.6 




10.9(123) 


13.7(15.0) 


11.001.9) 


40 


Ethoquad 
C/25 




12 I 




10.1(1 1j0) 


12.904.8) 


10.6(11-4) 




ArquadC/50 


Sermul 
EA146 


\2 


05 


103(12.2) 


10.8(1 1 .8) 


10.101.0). 


45 


Ethoquad 
C/25 


Sodium salt 
of sutphated 
Brij 76 <ICI) 


: 1.2 




10.1(11.1) 


11.6(12.6) 


10.7(1 1.6) ! 




Ethoquad 
C/25 


Sodium salt 
of sulphated 
Brii78(ICI)f 


12 




103(11.9) : 


10.9(11.9) 


10.7(12.2) 



50 

The data in this table are limited with respect to the hydrophobic group of the cationic moiety, i.e. the hy- 
drophobic group is based on coconut oil which corresponds to a broad range of hydrocarbon chain lengths, 
C 12 being the predominant chain length. The data shows that pelloid coatings based on this premise generally 
retain a low surface resistivity after washingi Surface resistivities (15% RH) after washing are generally 1-2 
55 orders of magnitude less than those relating to the nonionic materials listed in Table 5 hereafter. Furthermore, 
seven of the examples exhibit surface resistivities (50% RH & 1.2% cone.) after photographic processing that 
are 0.5-1.5 orders of magnitude less than the corresponding data listed for the nonionic materials. However, 
not all combinations survive processing. 
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Example 2 

Additional surface resistivity data for coated pelloid compositions based on further combinations of 
tionic and anionic surfactants in accordance with the invention are shown in Table 2. 



Table 2 

SURFACE ELECTRICAL RESISTIVITY OF COATINGS WITH 
ETHOQUADS HT/25 & 0/12 



CANONIC; 
-SU&ACTANT 


ANIONIC 
SURFACTANT 


TOTAL WT% 

SURrACTANI 

COMrLbX 


WITb 


LOG SURFACE ELECTRICAL 
DCQKTr^WfeOHrifi^Rm 


Unprocessed Processed 


Washed 


Ethoauad HT/25 


Sermui EA146 


0.6 




10.6(11.8) 


1 2.0Xi3.b) 


10.6(11.1) 


Ethoauad HT/25 


Sermui EA146 


0.8 * 




10.8(12.0) 


12.1(13.8) 
1 1.2(11.8) 


10.9(1 1 .5) 
10.5(11.3) 


Ethoquad HT/25 
Ethoauad HT/25 


Sermu) EA146 
Sermui EA146 


1 D 

1.2 




10.3(11.3) 
9.7(10.6) 


10.4(11.1) 


10.3(10.9) 


Ethoauad HT/25 


Triton X200 


0.6 




10.1(11.6) 


11.7(13.5) 


10.701.7) 


Ethoauad HT/25 


Triton X200 


0.6 


Uo 


10 .4(11.6) , 


11.6(13.5) 


10.401.1) 


Ethoauad HT/25 


Triton X200 


1.2 




9.5(10.9) 


11.3(12.3) 


10.601.5) " • 


Ethoauad HT/25 


Triton X200 


1.2 j 


0.6 


93(10.5) : 


10.1(11.0) 


luOOOB) 


Ethoquad HT/25 


. Socliurp ; 
dodecyl ' 
sulphate 


"■;.*■ /via:;". *" 




9:8(10.7) f 

t 


10,801.6) ; 


n;iti2:7>^ ; 


Ethoauad HT/25 


Sermui EA1S1 


0.6 . 


- 1 


10.7hl.9) 


11 9(13^) ! 


10.40 i:b) 5 


Ethoauad HT/2S 


SerrrtutEASlSI 


1.2 




9 .8(1 08 J 


l I.IU l .0} 


10.3(11.0) 


Ethoauad HT/25 


Sermui EA54 


1.2 


Oil 


io:6oi.i) 


11.102.1) ; 


10.300.8) 


Ethoauad HT/25 


Sermui EA211 


0.6 _ 




10.5(12.1) 


11.9(13:7) ? 


11.H12.4V 


Ethoauad Hi /2b 


bormui tJ\z 1 1 


0.6 


0,3 


9.8(10.5) ; 


12.3(14.3) 


11.402.8) 


Ethoauad HT/25 


Sermui EA21T 


. 0.8 




10.2(11. 5) 


11.402.5). 


10.9(12.0) 


Ethoauad HT/25 


Sermui EA211 


0.8 


o.4 ; 


io.odo.7) : 


11.502.9) 


11.202.4), 


Ethoauad HT/25 


Sermui EA211 


1.0 




9.9(11.4) 


10.902.2) 


10.5(11.5) 


Ethoquad HT/25 


Sermui EA211 


ID 


05 


9.3(10.2) 


10.802.1) 


10.401.2) 


Ethoauad HT/25 


Sermui EA211 


1.2 




9.3(10.7) 


10.201.3) 


10.40 1:4) 


Ethoauad HT/25 


Sermui EA211 


1.2 


OA i 


8.9(9.9) 


10.401.7) 


9.900.7) 


Ethoauad HT/25 


Sermui EA1 88 


0.6 




10.1(11.5) 


12.2(14.1) 


11.302.8) . 


Ethoauad HT/25 


Sermui EA188 


0.6 


03 J 


9.9(10.7) 


12.404.5) 


11.402.8) 


Ethoauad HT/25 


Sermui EA1 88 


• 1.2 . 




9:5(10.9 


10.4(11.7) 


10.UU.4) . 


Ethoauad HT/25 


Sermui EA188 


1.2 


Oo 


9.0(9.9) * 


10.201.6) 


10.101.0) 


Ethoquads 
HT/25 & 0/12 4:1 
respectively 


Sermui EA146 


1.2 




ioixni» 


J0.7O1.4) 


105(113) > 


Ethoquads 
HT/25 & 0/1 2 4:1 
respectively 


Sermui EA146 




6o 


9.7(10.5) 


nxxn : 6) 


10501.1) 


Ethoquad HT/25 


Sodium salt 
of sutphated 
Bru 78 


\2 




10.6(11.0) 


10.901.8) 


10.8(11.7) 



These data are also limited with respect to the hydrophobic group of the cationic moiety, i.e. in this table 
the hydrophobic group is based on a broad range of longer hydrocarbon chain lengths, C 18 being the predom- 
inant chain length. The data clearly show that low resistivities can be retained in the coated pelloid compositions 
after processing or washing. The best examples exhibit surface resistivities after photographic processing that 
are 2 5 - 3 orders of magnitude below the corresponding data with nonionic compounds shown in Table 5 (de- 
pendent on concentration and RH). Generally, the combinations described in Table 2 perform better in this 



11 



EP0 650 088 A2 



respect than those described in Table 1 and hence the longer chain C 18 ethoxylated cations are preferred to 
the corresponding shorter chain compounds. 

Example 3 

The surface resistivities at 50% RH of hand coated layers containing various surfactant combinations be- 
fore and after washing with water as previously described are shown in Table 3. 



Table 3 



SURFACE ELECTRICAL RESISTIVITY OF HAND COATINGS WITH ETHOXYLATED CATIONIC-ANIONIC 
SURFACTANT COMBINATIONS, ETHOXYLATED CATIONIC SURFACTANT-AN IONIC POLYELECTROLYTE 
COMBINATIONS AND NONIONIC SURFACTANT CONTROL, BEFORE AND AFTER WASHING 


CATIONIC 
SURFACTANT . 


ANIONIC 
SURFACTANT 


TOTAL WT% 


WT% CF3SO3L1 


LOG SURFACE ELECTRICAL 
RESISTIVITY at 50%RH 


Unwashed 


Washed 


Ethoquad C/25 


Polystep B23 


1 2 
i 




9.7 


9.5 


Ethoquad HT/25 


Sermul EA146 


1.2 


0.6 


10.3 


9.3 


Ethoquad C/25 


Sermul EA151 ' 


! 1.2 




10.1 


9.9.: 


Ethoquad C/25 


Sermul EA188 


1.2 


0.6 


! 9.5 . 


9.5 n l) 


Ethoquad C/25 


Versa TL-70 


1,2 




10.6 


11.3 


Ethoquad C/25 


Versa TL-70 


1.2 


0.6 


10.4 


12.3 


Ethoquad C/25 


Versa TL-125 


1.2 




11.1 




Ethoquad C/25 


Versa TL-125 


1.2 


0.6 


9.5 


11.7 


Ethoquad HT/25 


Versa TL-125 


t.2 




9.3 


,11.4 


Ethoquad HT/25 


Versa TL-125 


1.2 ; 


0.6 


9.4 


11.6 


Nonionic Control Zonyl FSN 


0.6 




11.3 


,12.9 


Nonionic Control Zonyl FSN 


0.6 


0.3 


9.9 


13.0 


Nonionic Control Zonyl FSN 


1-2 




10.7 . 


. 12.8 


Nonionic Control Zonyl FSN 


> 1.2 


0.6 


9.4 


12.7 



Ethoxylated cationic surfactant combinations with ethoxylated anionic surfactant are compared with 
ethoxylated cationic surfactant combinations with anionic polymers (sulphonated polystyrenes, such as the 

45 Versa TLTM series) associated with electroconductivity. Zonyl FSN is used as a nonionic surfactant control. 

Table 3 clearly illustrates that if the anionic surfactant is replaced with an anionic polymer such as a sul- 
phonated polystyrene, which is known as an electroconductive polymer, that the surface conductive properties 
of the resulting systems do not survive washing that well. The surface resistivities (50% RH) of such systems 
after water washing are on average -2 orders of magnitude greater than the four example systems in Table 

so 3 pertaining to this invention. Experience with previous data drawing cross comparisons between results ob- 
tained after water washing and after photographic processing indicate that combinations of ethoxylated ca- 
tionic surfactant with anionic polymer would not survive photographic processing. (Note: surface resistivities 
are lower after water washing than after photographic processing showing that the latter is generally far more 
damaging to surface conductive properties than the former.) 

55 The Zonyl FSN controls illustrate the significant beneficial effect of lithium trif late on the lowering of sur- 

face resistivity of coatings containing such nonionic antistats and the general loss of surface resistivity of coat- 
ings containing nonionic antistats on washing. ■ - 
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Example 4 

The soluble cationic-an ionic surfactant combinations of this invention, which are added to aqueous gelatin 
compositions to act as surface conductive antistatic agents when the compositions are coated and dried, are 
5 also effective as coating aids in their own right, producing even uniform coatings. However, additional coating 
aids can be used without seriously affecting the antistatic properties. The effect of using coating aid Olin 1 0G 
(nonyiphenyl decaglycidol) is shown in Table 4. 



Table 4 



10 



SURFACE ELECTRICAL RESISTIVITY OF PELLOID COATINGS CONTAINING AN ETHOQUAD 
HT/25-SERMUL EA146 COMBINATION, WITH AND WITHOUT COATING AID OLIN 10G, BEFORE 

AND AFTER PROCESSING/WASHING. 


CATIONIC 
SURFACTANT 


ANIONIC 
SURFACTANT 


TOTAL 
WT% 

SURFACTANT 
COMPLEX 


WT% 
CFaSQaU 


WT% 
COATING 
AID Olin 
10G 


LOG SURFACE ELECTRICAL 
RESISTIVITY 50%RH(15%RH) 


Unprocessed 


Processed 


Washed 


Ethoquad 
HT/25 


Sermul 
EA146 ' - - 


1.2 




0.3 


10.2(10.8)- 


10.8(11.2) 


10.8(11.2) 


Ethoquad 
HT/25 


Sermul 
EA146 


j-1.2 






917(10.6) 


10.4(11.1) 


10.3(10.9) 



Comparative Example 1 

30 . ' * < . *- /.■.--•.'."'• 

The surface resistivity before processing, after processing and after washing of a range of pelloid coatings 
> containing nonionic surfactants of a polyether nature is shown in Tables. ; 



Table 5 



40 



SURFACE ELECTRICAL RESISTIVITY OF PELLOID COATINGS CONTAINING NONIONIC ' 
SURFACTANTS OF A POLYETHER NATURE 


NONIONIC SURFACTANT 


TOTAL WT% 
SURFACTANT 
COMPLEX 

.,'(>■. 


VmoCFaSQju 


LOG SURFACE ELECTRICAL 
RESISTIVITY 50%RH(15%RH) ( ; 


Unprocessed 


: Processed 


Washed 


Zoriyl FSN Fluoroalkyl 
Pdyethyleneaxide 


;0.6 


i. 0.3 


10:0(10.4) 


13.2(14.7) 


12.8(14.1) 


CsFttCHrdecaglycidoi 


1.2' 


. -0.6 J 


JL-^j , . 

9.8(12.2) 


13.1(14.6) 


11.3(12.8) 


C/FisCHpi-pentadecaglycidol 


.1.2 




10.8(12.7) 


12.7(14.2) 


11.2(12.8) 


C7F 15 C>Vpentadfec^yridol 


1.2 


0.6 


10.0(12.0) 


12.8(14.1) 


11.1(12.6) 


Oin 10G (nonylphenyldecaojycidd) 


1.2 




11:2(13.1) 


12.5(13.7) 


11.2(13.1) 


Olin 1 0G (ncuiylphenyldecagfycidol) 


1.2 


0.6 


10.9(14.4) 


12.9(14.3) 


11.4(13.9) 



This table shows clearly that any low surface resistivity imparted to the coating by the surfactant is mostly 
lost on passing through the nominated photographic processing solutions. This is particularly evident at low 
RH (15%) where photographic products are more prone to electrostatic charging. It is also evident at low RH 
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(15%) that surface resistivities after washing are > 10 12 ohms/square. 
Comparative Example 2 

The corresponding surface resistivity data for coated pelloid compositions where the cationic or anionic 
moiety of a cationic-anionic complex as described in this invention has been coated in isolation at an equivalent 
wt% are shown in Table 6. 



Table 6 



10 


SURFACE ELECTRICAL RESISTIVITY OF COATINGS CONTAINING EITHER ETHOXYLATED CATIONIC 
SURFACTANT OR ETHOXYLATED ANIONIC SURFACTANT ALONE 


15 


SINGLE 
SURFACTANT 


WT% 
SURFACTANT 


WT% CF3SO3U 


LOG SURFACE ELECTRICAL RESISTIVITY 
50%RH(15%RH) 










Unprocessed 


Processed 


Washed 


20' 


Ethoauad C/25 
(cationic) 


1.2 




10.8(14.2) 


12.2(14.8) 


12.8(14.6) 


Ethoquad C/25 
(cationic) 


1.2 


0.6 


9.1(9.9) ' 


12.2(13.7) 


12.6(14.8) 


■ t 

25 


Ethoquad , 
HT/25 (cationic) 


- ' -1.2- < 




11:0(14.3) ^ 


12.2(14.4) 


12.8(14.7) 




Etoquad HT/25 
(cationic) 


1.2 


0.6 


9.0(9.6) 


11.9(13.7) 


12.6(15.0) 


30 


Triton X200 
(anionic) 


1.2 




10.3(13.9) 


13.5(15.0) 


12.9(14.8) 




Triton X200 
(anionic) 


1.2 


0.6 


10.0(14.2) 


14.1(15.0) 


12.8(15.0) 


35 


Senmul EA146 
(anionic) 


1.2 


0.6 


10.8(13.7) 


12.8(14.7) 


11.3(13.1) 




Senmul EA151 


1.2 


0.6 


11.2(14.0) 


13.0(14.8) 


11.8(13.7) 



Comparison of this data with previous data shows clearly that: 

40 i) In the absence of a low lattice energy salt (lithium trif late), there is a synergistic lowering of surface re- 

sistivity in coatings containing a combination of ethoxylated cationic surfactant and ethoxylated anionic 
surfactant relative to coatings containing the cationic or anionic moiety in isolation, 
ii) In coatings containing 1.2% of the cationic or anionic moiety in isolation, the surface resistivities at 15% 
RH after processing or washing are 2-4 orders of magnitude higher than the majority of those obtained 

45 when the cationic and anionic compounds are coated in combination. 



Claims 

50 1. An antistatic composition comprising a hydrophilic colloid and a plurality of surface active agents char- 
acterised in that the surface active agents comprise an anionic surface active agent and a cationic surface 
active agent wherein at least one of said agents comprises at least one polyoxyalkylene group. 

2. A composition according to claim 1 wherein the hydrophilic colloid is gelatin. 

55 

3. A composition according to claim 1 or claim 2 wherein the combination of cationic surface active agent 
and anionic surface active agent is present in the antistatic composition in an amount from 0.5 to 1.5 per- 
cent by weight based on the weight of the composition. 

14 
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4. 



5. 



10 



15 



20 



25 



30 



35 



40. 



45 



50. 



55 



A composition according to any one of the preceding claims wherein the molar ratio of cationic to anionic 
surface active agent is from 1:2 to 2:1. 

A composition according to any one of the preceding claims wherein both cationic and anionic surface 
active agents comprise at least one polyoxyalkylene group. 

6. A composition according to any one of the preceding daims wherein the cationic surface active agent is 
a quaternised ethoxylated amine. 

7. A composition according to any one of the preceding claims wherein the anionic surface active agent is 
an ethoxylated phosphate, sulphate, sulphonate or sulphosuccinate. 

8. An element comprising a support having thereon a layer of an antistatic composition according to any one 
of the preceding claims. 

9. A photographic element comprising a support, at least one photographic silver halide emulsion layer and 
a layer of an antistatic composition characterised in that the antistatic composition is in accordance with 
any one of claims 1 to 7. 

10. A photographic element according to claim 9 wherein the layer of an antistatic composition is coated on 
the back surface of the photographic material. 

11. A method of preventing the accumulation of electrostatic charge on an element which comprises coating 
a .surface of the element with an aqueous dispersion of an antistatic composition Recording i to .any one of 
claims 1 s to 7 and drying the coated surface. . t . 
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of the element with an aqueous dispersion of the anti- 
static composition and drying the coated surface. 
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